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© A method of performing handover of a call asso- 
ciated with a mobile station (P2) in one cell (3) but 
moving towards another cell (2), which includes mak- 
ing a first attempt, using for example a MUX1 SNIFF 
procedure, on the channel allocated to the mobile 
station for that call, and if that attempt fails allocating 
the mobile station a different channel in the one cell 
(3) and making a second attempt. This different 
channel allocation (intracell handover) is performed 
even if there are no better signal characteristics 
achieved as a result. This procedure makes it more 
likely to be possible to achieve handover when a 
second mobile station (P1) associated with an adja- 
cent cell (1) and operating on the same channel as 
the first mobile station (P2) is also within range of 
the basestation (5) of the other cell (2). 
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This invention relates to mobile communica- 
tions and in particular to cellular systems and han- 
dover between cells of such systems. 

Background of the Invention 

Personal communication systems (PCS), which 
include those based on CT-2, have handover be- 
tween cells which is controlled by the system itself. 
When a handover is required in CT-2 based sys- 
tems due to a mobile station (portable) being close 
to leaving a particular cell, the surrounding cells 
(cell neighbours) are instructed to perform a MUX1 
SNIFF procedure. All of these cells which have a 
free radio will tune to the portable's channel and try 
to decode the PID (portable identity). If the PID can 
be detected, the base stations detecting it will 
measure the RSSI (Received Signal Strength In- 
dication) and report this information to the system 
controller. The portable is then handed over to the 
first basestation to respond which had an adequate 
RSSI. 

Summary of the Invention 

According to the present invention there is 
provided a method for use in a cellular mobile 
communications system for performing handover, 
from a first basestation to a second basestation, of 
a call associated with a mobile station moving 
between adjacent cells corresponding to said 
basestations, comprising the steps of making a first 
attempt to achieve handover on the channel al- 
located to the mobile station for that call, and if that 
attempt fails, allocating the mobile station an alter- 
native channel in the cell associated with the first 
basestation and making a second attempt on the 
alternative channel, characterised in that the alter- 
native channel is allocated by an intra-cell han- 
dover process which is carried out even if the 
alternative channel has no better signal characteris- 
tics than the channel allocated for the call. 

The method has the advantage of reducing the 
risk of dropping a call during handover. 

Brief Description of the Drawings 

Embodiments of the invention will now be de- 
scribed with reference to the accompanying draw- 
ings, in which 

Fig. 1 illustrates a handover situation when a 

SNIFF instruction may fail, and 

Fig. 2 is a handover algorithm for use in the 

situation of Fig. 1. 
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Description of the Preferred Embodiment 

Referring firstly to Fig. 1, there is a potential 
problem with the conventional MUX1 SNIFF han- 

5 dover procedure. Three cells, 1, 2 and 3 have 
respective basestations 4, 5 and 6. There is a 
portable P2 with a call established in cell 3. It is 
however moving into cell 2. Another portable P1 is 
in cell 1 where it overlaps with cell 2 and has an 

70 established call. The portables P1 and P2 are on 
the same RF channel. This is possible and very 
likely since cells 1 and 3 are not adjacent. In this 
case the MUX1 SNIFF instruction is likely to fail 
since the two portables are equidistant from 

75 basestation 5 and are using the same channel. If 
basestation 5 cannot decode the PID (portable 
identity), portable P2 cannot handover to cell 2 
(basestation 5) and the call will probably be 
dropped. 

20 In order to enable at least some of the han- 
dovers which would normally fail in those circum- 
stances to be achieved, it is proposed that the 
following procedure is carried out. As before, 
basestation 6 will instruct all of the surrounding 

25 cells basestations (candidate basestations), includ- 
, ing basestation 5, to try to detect portable P2, 
when its signal level falls below a specified level, 
by means of a MUX1 SNIFF. If none of the 
basestations detects the portable P2, the portable 

30 P2 is handed over to another channel in the same 
cell (cell 3). This is intra-cell handover. This han- 
dover is to take place even if the signal is no better 
on the new channel. The candidate basestations 
are then instructed again to try to detect portable 

35 P2, which is now on a different channel to Pt. 
There might be another portable in cell 1 on the 
same channel as P2 now is, but it may not be in 
the overlap area and equidistant from basestation 4 
with the result that P2 may be detectable. If upon 

40 the second MUX1 SNIFF basestation 5 detects the 
portable P2, the portable P2 can be handed over 
from basestation 6 to basestation 5 (cell 2). If the 
second MUX1 SNIFF fails the intracell handover 
may be carried out again, followed by a third 

45 MUX1 SNIFF. If there is no spare frequency chan- 
nel in cell 3 either before or after any intracell 
handover, then it will not be possible to perform an 
intracell handover and the call will be dropped. 
Typically when spare channels are available the 

50 intracell handover can be performed two or may 
three times before the call is dropped. 

A handover algorithm for the intracell handover 
prior to intercell handover situation is illustrated in 
Fig. 2. This algorithm allows two intracell han- 

55 dovers before dropping a call but this is not the 
only possibility. 

The signal strength for a portable is continu- 
ously monitored by the current basestation. If the 
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signal is acceptable, a counter (counter 11) is set 
to zero. If the signal is too low, a MUX1 SNIFF is 
initiated. If another basestation locates the portable, 
handover is performed. If it does not, the counter is 
checked to see that its value is less than 1 . If it is 
greater than 1 the call is dropped. If it is less than 
1 the counter is incremented by 1 and the porta- 
ble^ channel is changed and the procedure re- 
peated. If the signal is still too low a further MUXI 
SNIFF is initiated and handover can be performed 
in the event that another base locates the portable. 
If it does not the call will be dropped as the counter 
is already at 1. Hence two attempts to achieve 
intercell handover are made before the call was 
dropped, rather than one as in the conventional 
procedure, with the second attempt being on a 
different channel in view of the intracell handover 
that has occurred. If more than two attempts are 
required the counter threshold can be set at higher 
than 1 , 2 for example. Intra-cell handover per se is 
known and was used previously in order for a 
mobile station to be operating on the channel with 
the best characteristics, signal strength, lack of 
interference etc. In the present application intra-ceH 
handover is forced when handover cannot be 
achieved on the existing channel, even if the signal 
on the new channel is no better than the existing 
channel, in order to improve the chances of achiev- 
ing call handover. More than one attempt at han- 
dover is made before a call is dropped, the at- 
tempts being on different channels. 

Claims 

1. A method for use in a cellular mobile commu- 
nications system for performing handover, 
from a first basestation to a second basesta- 
tion, of a call associated with a mobile station 
moving between adjacent cells corresponding 
to said basestations, comprising the steps of 
making a first attempt to achieve handover on 
the channel allocated to the mobile station for 
that call, and if that attempt fails, allocating the 
mobile station an alternative channel in the cell 
associated with the first basestation and mak- 
ing a second attempt on the alternative chan- 
nel, characterised in that the alternative chan- 
nel is allocated by an intra-cell handover pro- 
cess which is carried out even if the alternative 
channel has no better signal characteristics 
than the channel allocated for the call. 

2. A method as claimed in claim 1, characterised 
in that for intercell handover the first basesta- 
tion instructs all surrounding basestations to try 
to locate the mobile station and handover is 
performed to a basestation which locates it. 



3. A method as claimed in claim 2, characterised 
in that the surrounding base stations are in- 
structed to perform a MUX1 SNIFF comprising 
tuning to the channel allocated to the mobile 

5 station for the call, trying to decode the identity 

of the mobile station, and in the event of 
decoding the identity measuring the received 
signal strength and reporting it to the first 
basestation, the first basestation handing over 

70 the call to the basestation which responds first 

with an adequate received signal strength. 

4. A method as claimed in claim 3, and including 
the step of dropping the call if the second 

75 attempt failed. 

5. A method as claimed claim 4 and including the 
step of making a third attempt on a third chan- 
nel if the second attempt failed. 
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Change the channel. 
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